The scope of the catalytic dehydrocoupling of primary and secondary amines with phenylsilanes has been investigated using [Y{N(SiMe 3 
relative to the three-coordinate yttrium (tris)amide complex is a result of differences in the ease of amine inhibition of catalysis.

Introduction
The dehydrocoupling of amines and silanes to form silazanes is a reaction that has received considerable attention over the last five years. 1 While early investigations into silazanes focused on the formation of polysilazanes and their pyrolysis to form silicon nitride (Si 3 N 4 ), 2 in recent years the Si-N moiety has found extensive use as a protecting group in organic synthesis or as part of kinetically stabilizing ligands in coordination chemistry. [3] [4] Catalysts based upon elements from across the periodic respectively for the dehydrocoupling of pyrrolidine and triphenylsilane. 13d Divergent mechanistic arguments have materialized from these studies. Depending on the catalyst, it has been proposed that Si-N bond formation occurs through either a concerted σ-bond metathesis step between M-N and Si-H bonds or by nucleophilic attack of the nitrogen atom of a metal amide onto the electrophilic Si center to generate a hypervalent silicate intermediate that then decomposes through β-hydide elimination. [13] [14] We recently introduced the cyclometallated complex 1. This complex incorporates the three elements of ligand design outlined in Figure 1 -namely appended X-and L-type ligands along with reactive σ-bonded substiutents. 15 Here we show that 1 is a highly effective catalyst for the Substrate activation through a reversible reaction of a chelating ligand has long been considered in the organometallic chemistry of the rare-earth elements. Turner reported the 1,2-addition of E-X (E = Si, Sn, P, B; X = Cl, N 3 ) bonds across the M-C bond of N-heterocyclic carbene adducts of scandium, yttrium, cerium and uranium, along with elimination and subsequent carbon-heteroatom and nitrogen-heteroatom bond formation from isolated zwitterionic intermediates. 19 Parallels may be drawn with Frustrated Lewis Pairs based on zirconium and yttrium reported by Wass and co-workers. 20 Broadly both systems could be classified as a reactive metal with an appended L-type ligand ( Figure 1 ).
As part of the current contribution, we have investigated the potential of 1 to react with substrates by reversible ligand activation under both stoichiometric and catalytic conditions.
Although substrate activation by participation of both the appended L-and X-type ligands is possible under stoichiometric conditions, through the isolation of catalytic intermediates, Dlabelling experiments, inhibition experiments and DFT calculations, we conclude that reversible ligand activation is not involved in silazane formation under catalytic conditions. The extended reaction scope of catalyst 1 with respect to catalyst 2 is rationalised through a mechanism in which amine inhibition is more significant for the 3-coordinate tris(amide) 2 than the fourcoordinate complex 1.
Results
Reaction Scope
The Figure   S1 -2). A handful of catalytic systems are known to be competent for the dehydrocoupling of sterically demanding secondary amines with silanes. [13] [14] It is for these substrates that stark differences are noted for catalysts 1 and 2. While 1 rapidly dehydrocouples dicyclohexylamine, 2,6-dimethylpiperidine and iso-propylcyclohexylamine with phenylsilane either at 25 o C or within a few hours at 80 o C, catalyst 2 is either inactive or requires more than a week at 80 o C to reach moderate to acceptable yields of the corresponding silazanes.
Catalyst Resting States
The A stoichiometric reaction between 1 and piperidine in C 6 D 6 resulted in clean formation of the in situ observed product. The reaction still occurs rapidly when 2, Ph 3 PCH 2 and excess amine (1.2 equiv.) are dissolved in C 6 D 6 . Scale up gave 3a and 3b as crystalline solids in 50% and 69% yields respectively (Scheme 2). The 1 H NMR spectrum of both 3a and 3b show a distinct sharp doublet of doublets for the methylide hydrogens (3a, δ = 1.20 ppm, 
Scheme 2. Synthesis of catalyst resting states 3a and 3b
Complex 3a proved kinetically competent for the dehydrocoupling of piperidine and diphenylsilane at a similar initial rate to 1 and 2. Similarly 3b was found to be catalytically competent for the reaction of phenylsilane and tert-butylamine giving the corresponding silazane in 99% yield after 1h at 25 o C. Based on this observation and the data presented in Table 1 In contrast when hindered secondary amines are employed as substrates (Regime 2, Table 1 , bottom), ring opening of the P-based ligand of 1 or displacement of the ylide from yttrium is not observed. For di-iso-propylamine, dicyclohexylamine, iso-propylcyclohexylamine and cis-2,6-dimethylpiperidine, 1 (δ = +28.3 ppm) is observed as the catalyst resting state throughout the reaction. It is for these substrates that a significant difference between the activity of 1 and 2 is recorded in catalytic silazane formation (Table 1) .
Reversible Ligand Activation under Stoichiometric Conditions
In order to probe whether the reaction of 1 with amines could be reversible, a series of 
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Although the suitability of the computational model is limited due to to the reduced size of the alkyl groups on amine and amide moieties relative to the real system, inhibition experiments in which catalytic or stoichiometric quantities of HN(SiMe) 2 were added to the reaction of i Pr 2 NH with PhSiH 3 catalyzed by 1, slowed the reaction but failed to prevent silazane formation. Under the same conditions, complex 2 shows no activity for amine silane dehydrocoupling (see supporting information, Figure S5 ).
Although we cannot unambigously rule out a role of the phosphorous-based ligand in supporting or solubilising yttrium hydride clusters, we suggest that the significant difference between 1 and 2 in catalysis is a reflection of the strength of amine binding to the precatalyst and the degreee of catalyst inhibition. The difference between the two catalyst systems is borne out for the most sterically hindered amines; those which would be expected to show the largest sensitivity to the steric environment at yttrium and those for which 1 is observed as a resting state through out the reaction. 126.8, 128.1, 128.2, 128.3, 130.1, 134.3, 135.1, 139.8 
